Abstract. This paper reviews the prospects for a global public database on the tax contributions and economic activities of multinational companies. It is divided into four main sections. Firstly, we present a set of user stories, questions, requirements, and scenarios of usage for a database. Secondly, we look at what kinds of information a public database could and should contain. Thirdly, we look at the opportunities and challenges of building a public database drawing on various existing information sources. Fourthly and finally, we suggest next steps for policy, advocacy, and technical work towards a public database.
Introduction
Many of the policy proposals put forward by the Tax Justice Network (TJN) after its establishment in 2003 were so far from mainstream thinking about tax, that it was difficult to find a policy audience with which to discuss them seriously (Murphy, Christensen & Kimmis, 2005) . But by 2013, just ten years later, these proposals had come to form the basis for the global policy agenda -including "Country-byCountry Reporting" (CBCR) of the tax contributions and economic activities of multinational companies.
So common is the exposé of tax avoidance by multinationals today -think of headlines featuring Apple or Amazon, Google or Starbucks -that it would be easy to forget how recently things changed. But the Tax Justice Network's first front-page media splash was only in 2007. Even the headline, 'Revealed: How multinational companies avoid the taxman', has become so familiar that it would be almost redundant today (Guardian, 2007) .
Over the past decade, international media coverage and civil society campaigning has flourished. Investigative journalists have undertaken international collaborations highlighting the scale and societal effects of tax avoidance strategies. In many lower-income countries, the tax treatment of multinationals has risen to the top of policy agendas, driven by civil society mobilisation and public anger. In OECD countries, protesters have taken to the streets to oppose the minimal contributions of high street companies. The issue has caught the attention of populist political movements of various stripes.
By 2013, issues of tax were atop the global policy agenda too. The G8 and G20 groups of countries set the aim of reducing the 'misalignment' between the location of multinational companies' economic activity, and the location of declared, taxable profits. The OECD was given a mandate to change international tax rules to achieve this end, including the specific remit to introduce a country-by-country reporting standard. While there are a range of benefits to this data being compiled and made public, the critical development is that it is intended to show for the first time exactly where companies do business, and the extent to which this is aligned -or misaligned -with where they declare profits. This is would not be a smoking gun to establish that a specific tax avoidance structure has been at play; but it could be a powerful instrument to help a variety of different actors to know where to investigate further, and what the scale of the problem may be.
The OECD standard for CBCR is technically very close to the original TJN proposal (Murphy, 2003) but politically very far from it. The TJN proposal was for accounting data that it always intended be made public, to ensure the accountability to citizens of both multinationals and of tax authorities. The OECD data, in contrast, is to be provided privately to the tax authority in a multinational's headquarters jurisdiction. It may then be exchanged, under a range of conditions, with other tax authorities in which subsidiaries of that multinational company trade. But under no circumstances are those tax authorities -CITYPERC WPS 2017/01-allowed to make the information more widely accessible. Longhorn et al (2016) provide a comprehensive analysis of various CBCR standards, their evolution and the arguments and evidence on their value. Knobel and Cobham (2016) demonstrate the paths by which OECD reporting could exacerbate, rather than ameliorate, existing global inequalities in taxing rights with respect to multinationals. In addition to failing to respond to lower-income countries' revenue losses, the lack of transparency means that the current standard will also fail to build confidence in the fair tax treatment of these high-profile taxpayersmissing an important opportunity to build tax morale and wider public support for tax compliance.
As things stand, if CBCR data is not made publicly available the OECD initiative would perhaps be the least transparent transparency measure imaginable. And yet, it marks an important step forward for CBCR. With most major multinationals now actually facing the obligation to comply with the OECD requirement, the argument about transparency has turned. The question now is no longer 'Why should this information be collected?' Instead, it is now 'Why should this information, now collected, be kept secret?'.
The OECD is in some sense a late adopter, with multiple country-by-country reporting standards having been introduced since the original proposal. Notably, these include public CBCR for extractive sector companies in both the EU and US, and for financial institutions in the EU. There were also two notable attempts to include CBCR data in International Financial Reporting Standards, and although both failed the fact that this was not on technical grounds did prove that this data is within the scope of such standards. The data is, to be clear, accounting data rather than tax data: it reflects the location of activities, and is not an extract from a tax return.
That some variations on CBCR have been adopted does, however, mean that in the absence of any official attempts, there is the possibility for civil society to take steps towards establishing a public database of all available CBCR information. This could support greater use of the existing data by various stakeholders, from tax authorities to activists and journalists. The data produced may also be of some interest to investors, many of whom are now showing some awareness of the significance of this data. Importantly, it also provide a platform for the creation and testing of risk measures -above all, those that capture the extent of profit misalignment and therefore allow tracking of progress on the global policy aim of its curtailment. In addition, such a database would provide an avenue for companies that embrace transparency to begin unilaterally to publish their own CBCR.
Overall, the use of such data is likely to provide valuable evidence not only on the underlying issues of misalignment, but also on the challenges and opportunities of CBCR data. In particular, it may help to resolve questions on the need for data quality and consistency, and to motivate convergence towards best practice among existing and possible future standards. Over time, it is possible to imagine such a database being hosted within a more official setting such as the mooted intergovernmental tax body that could be created at the UN (Cobham and Klees, 2016 what public sources of information already exist and which may be important to prioritise in addition; how far towards ideal CBCR it is possible to reach using existing sources; and what changes would be needed to strengthen the contribution from CBCR towards the shared, global policy aim of reducing corporate tax avoidance by curtailing profit misalignment.
Our aim is not to create the perfect, final product in terms of a public CBCR database. In their "Changing What Counts" report, Gray, Lämmerhirt and Bounegru (2016) emphasise the role that citizen and civil society data can play as an advocacy tool to shape institutional data collection practices. In that spirit, the aim here is to provide not a final product but the basis for discussion, experimentation and iterative improvement, that we hope will help to prepare the way for a global database that is maintained by an international public body in the longer term.
To that end, we would like to experiment assembling and aligning data that has been published in accordance with various existing CBCR standards and publishing requirements. This may be used to construct an open, online database into which researchers and other actors can enter new data as it becomes available, and which has the potential to become a longer term global repository for public data about the tax contributions and economic activity of multinationals, and a useful resource for future research and policy analysis. The proposed database could contain and support a range of different tools and indicators, in order to facilitate different forms of analysis and comparison across companies and across jurisdictions. This would represent an important step towards understanding the role of multinationals in the composition of the world economy -as well as paving the way for an official public database.
The purpose of creating a database would extend beyond that of a technical project to simply gather and publish existing information. There are other things that we might expect a global civil society database to do. As economic sociologist Donald MacKenzie argues -economic models can be considered not just cameras which represent the world, but also as engines which change them in different ways (MacKenzie, 2008) . By taking steps to render the economic activities and tax contributions of multinationals publicly visible, measurable, quantifiable and accountable, it might be expected to change not only the dynamics of corporate reporting (as one might expect), but potentially also the operations and organisation of multinational firms as they adjust to new forms of publicity and public engagement.
1 The behaviourchanging effects of public data on the economic activities and tax arrangements of multinationals are certainly deserving of further attention and research.
1 In terms of reporting, many banks providing data under CRD IV now also publish a statement of tax policy, e.g. Rabobank: https://www.rabobank.com/en/images/rabobank-tax-policy-statement-annual-results-2015.pdf. Until full CBCR is public, behavioural changes are less obvious, although forthcoming work from Oxfam and SOMO may demonstrate interesting effects of CRD IV reporting. Anecdotally, there is broad consensus among the relevant staff major MNEs reporting privately under the OECD standard that the process has already led to a reduction in misalignment -albeit largely driven by the expectation that publication is likely soon to be required. and groups who are interested in undertaking research, journalism, advocacy, public policy, and public engagement work in the service of building a fairer global tax system. This would not simply be a matter of catering to pre-existing social groups, but also potentially creating new kinds of associations and collaborations between different actors. As such a public database could also be viewed as a democratic experiment -especially if these different groups play not only a role not only in using and consuming data, but also in co-designing and assembling the database (Gray, 2016a (Gray, , 2016b . Such a database might thus open up space for new kinds of democratic deliberation and public engagement around how the global economy is organised -and how some of the largest most powerful economic actors on the planetboth multinationals and jurisdictions including major tax havens -can be understood, managed and held to account; as well supporting civil society interventions around the kinds of transparency measures and data collection processes we have in place to understand and shape the behaviour of these actors.
Who Would Use A Public Database and How?
In this section we look at the envisaged publics of a public database. Reports suggest that "a properly designed country-by-country reporting regime would be a much needed weapon for tax authorities which at present suffer from information asymmetry in the tax avoidance battle with MNEs" (Ting, 2014) . But while the OECD proposals mainly focus on facilitating automatic information exchange between tax authorities, we are interested in who else could use and benefit from having access to a more comprehensive picture of the tax contributions and economic activities of multinational companies, beyond tax authorities, audit firms and the multinationals themselves.
A public database would represent a shift beyond a narrow conception of accounting for the activities of multinationals as a niche activity for professional specialists, and towards a vision which sees a broader range of actors involved in witnessing the tax arrangements of multinationals and engaging in a range of activities to hold them to account.
In order to better understand the prospective users and scenarios of use of a public database, we solicited for input in the form of "user stories" from a network of people and organisations associated with the 6 -CITYPERC WPS 2017/01-Open Data for Tax Justice initiative. User stories are widely used as a technique to gather user requirements for agile software development (Cohn, 2004) . They are often written in the form "As a [user] , I need/want/expect to [need] , so that [motivation] ".
An initial set of user stories were created by a group at a participatory design workshop in Oxford in October 2016, and refined and developed with further input received online in response to a public call and outreach to prospective users. These user stories, questions and analytical requirements are intended to serve as input to subsequent design and development activities, and to evaluate the opportunities and limitations of a database assembled through the repurposing of existing sources of public information. We are reproducing them below in order to illustrate the range of envisaged publics and interests around a future database. decide who to vote for in local elections.
Citizens and Civil Society Groups

Researcher at a Transparency NGO
Upload data that I have generated and cleaned up for an investigation.
Others can build on and use the data after the investigation -so that it won't be wasted.
Be able to conduct a crowdsourcing initiative to collect and check data on multinationals with volunteers from my network.
I can coordinate with others around the collection of information about specific companies, sectors or regions.
Have a way to embargo data. Other organisations don't analyse or publish about our data before we're finished.
Have a way to document where uploaded data comes from, how it was transformed, issues that came up and decisions that were taken.
Others who are using the data understand our assumptions and working.
Have access to easily usable open data that has been integrated from multiple sources.
I don't have to do additional work to clean and harmonise data.
Access the reporting requirements and legal definitions used in data.
I understand how the data was generated and what it does and does not include.
Be credited for data that we have added.
We have public recognition for sharing our data with others.
Compare and contextualise my analysis with reference to other sources of information.
I can can check the results of our work and see if our results look right.
See quick visualisations of key ratios and figures.
I can explore data on the web without having to download and visualise offline.
See the full addresses of subsidiaries.
I can see whether they are in a sub-jurisdiction that acts as a tax haven (e.g. Delaware). Ensure the comparability of data from different legal entities.
Access a narrative account of how reports are produced.
So that I can understand how to interpret the reports and any potential anomalies.
In addition to sharing data, also share methodologies for calculations (ensuring a clear separation between data and calculation results), and/or approaches used to analyse data, including the limitations of such methodologies.
Support the ongoing improvement of methodologies and of use and interpretation of the data.
Campaigner at a Development NGO
Look up quick facts, overview of the numbers.
I have killer facts for advocacy meetings.
Compare amounts of taxes paid in different countries I can argue for changes in the national legislation to improve tax collection Check a multinational's economic contribution to a given country.
I can fact check our campaigning materials.
Policy Manager in a Development NGO
Analyse company-level and sectoral data across different countries I can assess where companies may be using tax havens to reduce their tax liabilities in developing countries.
Economist Working on Tax Policy in the Mining and Petroleum Sectors at an International NGO
Use country-by-country reports of global mining and petroleum companies to complement the project-level reporting submitted to financial markets regulators in the EU, the USA and Canada.
I would be able to analyze if resource rich countries get a fair share of resource rents. 
Local or Beat Reporter
Understand how many employees work in a given country and the profit per employee.
I can provide context (e.g. for labor dispute stories) and estimate the economic presence of a company in a country
Investigative Reporter
Use the data to understand corporate ownership structures and economic activities of subsidiaries.
I can trace ownership and factcheck a company structure.
Download all names of subsidiaries of a company in a country.
I can trace ownership and factcheck a company structure -as well as combining this with data from other sources for my reportage.
Data Journalist
Search and query by country, continent and corporate groups.
I can visualize the presence of a group across the globe.
Evaluate the overall misalignment of profits by multinational and by country and to rank these accordingly.
I can understand the scale of multinational tax avoidance globally and/or in a particular country, identify the most and least aggressive multinationals. I can cross-reference the data with other available information sources. For example, if I'm trying to find out if any company from a given corporate group appears in a leaked database.
Add data from annual company reports.
I can get see trends over time in company accounts -to identity changes or patterns. And so that I have a place to collect information on companies for which CBCR reports are not yet available.
Financial Journalist
See market share and sales by a company in a given country.
I can provide market analysis.
See ratios such as profit per employee, sales per employee, the share each jurisdiction represent for the whole group.
I can quickly get a sense of key indicators for my reporting.
See comparisons such as local activities in context of global for one company, tax paid by small vs. big companies in one country.
I can compare corporate tax contributions by company, sector and country.
See profiles of different companies.
I can provide context for merger and acquisition stories.
Professional Trade Press
See which firms clients are most active in tax havens.
I can provide up to date commentary on changing patterns of professional practice.
Trade Press Journalist
Report on the recent filings of sector leaders.
My readers keep subscribingand have good market intelligence
Offshore Journalist
Report on changing patterns of usage of tax havens.
I can comment on the likely trends in the economy of a -CITYPERC WPS 2017/01-jurisdiction based on real data.
Report on corporate gains and losses for the jurisdiction not otherwise revealed.
I can keep local markets informed of opportunities.
List of potential questions and queries from journalists and media organisations:
• What companies does a corporate group own within a country?
• Who owns a given company?
• What does a group do in a country?
• What are the profits per employee in a given country?
• What are the sales per employee in a given country?
• How do profits per employee vary across countries?
• How do sales per employee vary across countries?
• How do rates of profit per employee vary over time and across countries?
• How do rates of sales per employee vary over time and across countries?
Researchers and Academics 
Political Economist
View trends in the data. I can assess the impact of regulation on corporate behaviour.
Undertake ratio analysis on the data using the logic of unitary taxation.
I can assess the likely scale of base erosion and profit shifting.
Economic Geographer
Use data to map international economic activity in order to provide picture of global economic activity, for qualitative analysis.
I can better understand the relationship between "real" and paper (legal-abstract) global economy.
Use data for macro-level, and industry, firm/value-chain, production-network-level case studies.
I can study global value chains, production networks, etc.
Student
Find and download structured data on companies or countries.
I can analyse the data for my thesis.
List of potential questions and queries from researchers and academics:
• What are the drivers of international trade and investment structures?
• What is the relationship between the "real" and paper global economy?
• Know the source of the data. I can get my legal department to let me use this.
Know Your Customer team leader / Compliance Officer
Get a full dump of the data or reliable API access.
I can combine this with data in my internal systems, without exposing my data.
Government Relations Officer
Check our corporate information in the database.
I'm aware of any reputational risk.
Regional Manager
Understand my competitors' positions by region and country.
I can plan my strategy.
Corporate Legal Officer
Understand whether potential business partners are using aggressive tax avoidance strategies, and to understand their corporate structure.
I can undertake due diligence (including comparing with what the firm has reported to us).
Service Provider to Corporations
Understand the "on the ground" presence of corporations in different countries.
I can upsell them on our services.
Investor
Get an overview of market trends.
I can guide the development of investment strategy.
Understand the exposure of my portfolio to risk from tax compliance issues.
I can minimise risks and maximise returns.
Understand the minimum tax rates paid in my industry.
I can minimise overall tax burden.
Understand the scale of the entity and the governance risks that imposes.
I can assess governance risk.
Understand the use the company appears to make of Special Purpose Entities and the resulting risk.
I can assess the likelihood that potentially artificial transactions giving rise to tax enquiry are taking place. I can make informed investments.
Corporate Investigation Consultancies Undertaking Projects for Governments
Find quick and authoritative data on taxes paid.
I can map relationships and patterns of bribery, fraud, corruption and money laundering.
Small and Socially Responsible Company
Show my levels of tax compliance.
It acts as a selling point for my firm.
Small Business
Understand what tax other firms pay.
I can grasp the tax implications of expanding into different countries.
Company Planning Expansion
Understand the effective tax rates in my business sector in a number of countries.
I can plan expansion.
List of potential questions and queries from companies and investors:
• What are the effective tax rates in a given sector in different countries?
• Do taxes paid/accrued and profits before tax tell a consistent story?
• Do the outputs make sense when benchmarked against past performance?
• Are consistent results achieved across similar entities in the group?
• If there are inconsistent results between group companies does this suggest that some activities should be closed and the capital used be reallocated? 
Data Analyst at Tax Office in France
Evaluate the overall misalignment of profits of my country and to compare that to other countries.
I can understand the nature and scale of multinational tax avoidance in my country, and how our tax authority performs compares to others.
Compare and rank the extent of misalignment of each of the multinationals operating in my country.
I can identify the most high-risk taxpayers in order to select these multinationals for additional scrutiny. We can implement a policy of only granting to tax-compliant organisations.
Tax Official in Zambia
Researcher at OECD
Observe the impact of information being published.
I can track how its availability influences the debate around tax reform and my own policies and recommendations.
Download and use CBCR data aggregated from company reports.
We can understand analysis and compare to other macro-level statistics.
Local government official
Check for misalignments between tax contributions and economic activities of government contractors and suppliers.
Check for and take action in relation to potential tax avoiders.
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List of potential questions and queries from public institutions and international organisations:
• What is the scale of multinational tax avoidance in our country?
• How does multinational tax avoidance in our country compare to others?
• Which are the most aggressive tax avoiders in our country?
• Are companies complying with their reporting obligations?
• What are the effective tax rates in a given country -by company, or by sector?
• What are the tax contributions of companies that we contract or fund?
2. What Should A Public Database Contain?
Having examined some of the aspirations and envisaged scenarios of usage for a global public database in the previous section, in this section we look at different proposals for what information could and should be contained within it. Firstly we compare different proposals for "Country by Country Reporting" -CITYPERC WPS 2017/01-(CBCR). Secondly we look at other sources of information that could be contained within a public database -and the kinds of analytical operations that this information would facilitate.
Country by Country Reporting: Civil Society Proposals and the OECD Standard Some early proposals for public CBCR (Murphy, 2003; and e.g. 2012) suggest a broad accountability mechanism for both multinationals and tax authorities. Multinationals' licence to operate in a given jurisdiction and globally depends on meeting their tax responsibilities, and upon being able to publicly account for having done so. The resulting data provides the public and policymakers with the basis for important economic decision-making. In addition, it will demonstrate alignments and misalignments -in respect of companies, and of jurisdictions -between the location of activity, and the extent of declared profits and tax. The civil society proposals for CBCR data therefore cover four main areas:
• Firstly there is identity: which is the multinational group to which the data refers, in which jurisdictions it operates, and under what names (e.g. those of subsidiary or branch entities) it is known in that place.
• Secondly there is activity: what is the scale of the group's sales, assets and employment for each jurisdiction of operation.
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• Thirdly there are intra-group transactions: in order to understand the real patterns of activity and profitability and how these are influenced by transactions within a group we need to know what are the intra-group components of sales and purchases, of royalties received and paid, and of interest received and paid. In addition, because sales can, of course, be made both from and to a place it can be important to know figures for both if they are materially different for a location. When the OECD was mandated to create a CBCR reporting standard in 2013, it followed closely the civil society proposals that had led to that mandate. The omissions and variances from the ultimate standard fall in three areas. In activity, the OECD standard includes employee number but omits payroll costs. It was argued that payroll information was too sensitive to disclose in some locations where there were few employees. In intra-group transactions, the OECD standard includes sales but omits purchases, royalties and interest. The ultimate standard would like to know tangible asset investment: the OECD uses a 7 Additional data on the type of activities in a given jurisdiction is also provided by some banks under CRD IV (e.g. Unicredit and Intesa Saopaolo), and could provide valuable detail for wider CBCR too. As in other cases (see chapter 3), this would raise issues of standardisation among reporting companies. 8 Additional possibilities here include intra-group dividends and intra-group derivatives, both also used in profitshifting. 9 An additional possibility here is deferred tax. -CITYPERC WPS 2017/01-financial capital approximation instead. The table above summarises these differences. One notable issue where agreement was secured from the OECD despite considerable opposition was that the data must be made available for all jurisdictions in which a multinational corporation has an operation: it was claimed by many who made representation that this was unnecessary and only larger jurisdictions need be disclosed. These representations ignored the fact that this would have continued to hide almost all tax haven usage and that intra-group transactions are rarely included in assessments of materiality. Agreement from the OECD on this issue was vital for the securing of meaningful CBCR data in the long term.
A big shortfall with the OECD standard, explored in section 3, is the availability of the data. Two major setbacks occurred during the negotiations of the OECD BEPS process (the Base Erosion and Profit Shifting action plan that took place from 2013-2015). First, the requirement to make data public was replaced by a requirement to provide data privately to tax authorities. Second, that requirement was narrowed further, so that data would be provided only to the tax authority in a multinational group's headquarters jurisdiction. This in turn necessitated the complex and ongoing creation of a structure for exchange of CBCR information between tax authorities.
One particularly damaging result is a systemic bias against lower-income countries in access to information. The evidence suggests that OECD countries lose 2-3% of their total tax revenues to multinational profit-shifting, compared to 6-13% in lower-income countries (Cobham & Gibson, 2016 , based on Crivelli, de Mooij & Keen, 2015) . The OECD-imposed hurdles to receiving CBCR information act to exacerbate the inequality in global taxing rights, as detailed in Knobel & Cobham (2016) . A third issue is the relatively high turnover threshold for reporting MNEs (€750m annually), and may also introduce a systematic bias, if as seems likely lower-income countries have a higher share of their MNE operations carried out by smaller MNEs.
Some lower-income countries have taken sensible steps to undermine the OECD restrictions, by legislating for direct local filing of CBCR. In practice, however, the balance of power between tax authorities and MNEs means that this may be easier for China to enforce than, say, Malawi.
The major accountability channels supported by CBCR rest, ultimately, on the public availability of data. This also supports combination with a range of other data types, including both contextual information about jurisdictions, and a range of related information about multinational groups and their networks and activities.
Beyond Country by Country Reporting Data?
While Country by Country Reporting information would constitute a central and vital part of a global public database, other further information might be added in order to address some of the interests and concerns that were surfaced through the user stories and participatory design activities mentioned in the previous section -from journalists and civil society organisations wishing to examine tax avoidance
A. COBHAM, J. GRAY & R. MURPHY 2017 20 -CITYPERC WPS 2017/01-
claims in relation to local economic activity, to researchers wishing to layer different kinds of information in order to contextualise CBCR data with information on GDP, population or other types of economic data. Here we discuss two areas of information which issue from the user stories: company information (including beneficial ownership data), and additional contextual information.
Beneficial Ownership and Other Company Information
While CBCR data would give users of a global database a good overview of the tax contributions and economic activities of a multinational, it would not in itself enable them to understand the structure and composition of a corporate group. For this, further company information would be required, including who really owns and controls a given legal entity, and how, which would reveal the structure of corporate groups by providing so-called "beneficial ownership" data, as well as other kinds of information about its operations.
The request for public registers of the beneficial ownership of companies, trusts and foundations was one of the three main proposals in the platform set out by TJN after its establishment in 2003 (Murphy, Christiansen & Kimmis, 2005) . Over the past few years there have been a number of civil society initiatives asking for beneficial ownership information to be collected, and to be made public (cf. Gray & Davies, 2015) . Multiple jurisdictions have now begun to introduce public registers of the beneficial ownership of companies, including a range of commitments from Afghanistan and France to the Netherlands and Nigeria at the London Anti-Corruption Summit in May 2016; and a pan-EU initiative through the revision of the Anti-Money Laundering Directive.
The result of these initiatives, and additional voluntarily provided information, will be brought together over in a new Global Beneficial Ownership Register (Hussain, 2016 ). This will combine through the CBCR identity information to extend substantially the knowledge of multinational networks. Similarly, data from registers with related information such as the UK's Companies House will allow the combination of CBCR with data including company accounts. Journalists, researchers and civil society groups have begun to explore and experiment with this newly available information, 10 and there are many opportunities to build stronger connections between this and policy, advocacy and research work around the tax contributions of multinationals.
Additional Contextual Information
In addition, it may be possible to combine partially aggregated country-by-country data. There are national surveys of multinationals headquartered in the USA, Germany and Japan, of which some statistics are made public. In the USA case at least, this provides the basis for broad analysis of the pattern of global profit shifting (e.g. Cobham & Janský, 2015; Clausing, 2016) . Where these are comprehensive, they may provide the 'frame' into which more detailed individual CBCR data fits -for example, to -CITYPERC WPS 2017/01-understand the proportion of the activity of US multinationals in a given country for which CBCR data is available.
Further contextual information may also be brought in. This could include data on stocks and flows of foreign direct investment (for example, from the UNCTAD database and/or the coordinated (direct and portfolio) investment surveys of the IMF; on international investment positions and national balance of payments data (IMF); on bilateral banking positions (BIS); and on trade flows (UNCTAD, IMF).
In terms of broader context for understanding the scale and intensity of multinational activity, nationallevel data could also be included on, for example, GDP, population, labour force (e.g. World Bank and ILO) and of course tax revenues (e.g. ICTD-WIDER Government Revenue Dataset).
What Are the Prospects of a Public Database from Existing Information Sources?
In this section we look at the extent to which a public database might draw on publicly available data from different sources -by examining different reporting requirements that mandate the collection and publication of the kinds of data that were discussed in the previous section. We start with an overview of how different data sources compare to civil society and OECD standards for Country by Country Reporting. Then we go on to look at the current state of national implementations of OECD standards in different countries and regions. Finally we take a closer look at public data from sector specific disclosure rules and voluntary disclosures.
How Do Corporate Disclosure Rules Measure Up to Civil Society and OECD Standards?
There are now multiple country-by-country reporting standards, for both public and private data and with significantly varying scope and specificity. 11 This is both a testament to the success of civil society advocates, and a challenge for the effective use of the resulting data.
Part of the motivation for the current project is to respond to this challenge by looking at ways of assembling and aligning CBCR data, and bringing them together alongside other data sources and associated tools. At the same time, the database has the potential to reduce reporter compliance costs (see Cobham, 2014) . In this section we consider the likely availability of data in respect of the various standards.
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The table below provides an overview of the data fields available under each standard. Cells in green indicate that a standard includes the 'ideal' data field. Cells in yellow indicate a related but not fully equivalent field; while cells in red indicate an absence of the field. Three points stand out. First, as noted above, the OECD standard's omissions relate to activity and to intra-group transactions. This restricts quite seriously the types of questions that can be addressed. Second, the CRD IV standard for public CBCR by EU financial institutions has broadly similar data fields to the OECD standard. Third and perhaps most striking is the extent of omissions across the series of extractive sector standards (as we shall discuss further below).
The OECD Standard: National and Regional Implementations
As is typically the case with changes to the OECD's international tax rules, implementation of the standard has been rapid and widespread.While the standard sticks relatively closely to significant elements of the civil society proposals, the question of interest is whether the information will be made public. In this regard, there are ongoing processes and political discussions in multiple jurisdictions.
The most important, in terms of potential coverage as a share of the global activity of multinationals, is the process at EU level. While MEPs and committees of the European Parliament have tended to support publication of OECD standard CBCR, the European Commission in April, 2016 brought forward a more limited proposal. The Commission (EC, 2016) proposes to limit the data fields to be made public, and also to aggregate reporting for all non-EU jurisdictions except certain 'tax havens'. They noted that: Civil society groups (e.g. ActionAid et al., 2016) have pointed out the inconsistencies in this argument. The basis for the proposed exclusions, both of a number of the data fields and of reporting for (most)non-EU jurisdictions, would apply equally to the EU's extant public CBCR standards for financial institutions and the extractive sector. It is at best unclear why any of the Commission justifications fail to apply, or -CITYPERC WPS 2017/01-apply differently, in those sectors. In addition, the logic applied assumes that CBCR data is only of interest for tax purposes. This is not the case: the interest is much broader and CBCR should be considered to be accounting and not tax data as a result (Murphy, 2003 and 2012) .
Discussions on publication of CBCR data are also ongoing in a range of EU member states. In France, MPs voted for public OECD CBCR, before the government managed to reverse the vote using a technicality. In the UK, the government agreed in September 2016 an opposition amendment to provide Treasury with the power, but not the obligation, to require public OECD CBCR. In addition, a number of governments have indicated their support for public OECD CBCR including the UK, which prompted supportive discussions at the Council of Ministers in February 2016, 12 and the Netherlands, which recently released a letter in support.
13
While data is still lacking, it may be that a majority of multinationals within the scope of OECD CBCR (e.g. with group revenues over €750m) operate within the EU. As such, an EU requirement for full publication would have global impact. Indirectly, it would also be likely to remove most of the resistance elsewhere, since for others to follow suit would simply be to level the playing field. Unilateral steps by e.g. the UK or Australia could set the path for others to follow.
While these national sources of CBCR data have the potential to be extremely valuable if they are made public, in many cases we are still waiting for data to be published.
Sector Specific Information
Extractive Industries Data
Information from extractive industries could be very useful in supporting experimentation towards a global civil society database on multinational tax contributions. Multilateral initiatives like the Extractive Industries Transparency Initiative (EITI) have helped to secure the disclosure of corporate data from multinationals active around the extraction of oil, gas, minerals and other natural resources. 14 The EITI standard includes the disclosure of government revenues and company payments -including "comprehensive disclosure of taxes and revenues". In addition to voluntary transparency initiatives like EITI, the past few years has also seen the introduction of disclosure rules through sections of associated legislation -such as Section 1504 of the US Dodd Frank Act (which is in the process of being repealed), -CITYPERC WPS 2017/01-However, there are unfortunate limitations to the data that is currently disclosed with respect to the economic activities and tax contributions of multinationals. Perhaps this partly reflects a historical focus of extractive industry transparency standards on holding corrupt governments to account, rather than looking at the transnational tax affairs of multinationals. Extractive industries transparency was often framed as one of governments failing to pass the benefits of large extractive contracts on to citizens. These standards therefore share common omissions: there is little or no data on companies' activity, intragroup transactions or profitability. The data on payments made is intended to allow comparison with public finances, to support government accountability -but not with any denominators that support corporate accountability. When used in combination with other contextual data -such as production volumes, prices and costs -extractives payment data can contribute to understanding whether or not companies are depriving governments of public revenues. But its value in relation to obtaining a more joined up picture of the tax affairs of multinationals remains limited. There are currently efforts to combine public CBCR with the specific rules for the extractive industries, in order to overcome these deficiencies. This makes it important to note the specific information requirements of this sector when considering the more general demand for public CBCR data.
Financial Institutions
Another area where sector specific transparency initiatives could provide information for a global database is around financial institutions. For example, the EU Capital Requirements Directive IV (CRD IV) requires the disclosure of information across three of the main four areas described above, which is enough information to undertake basic analysis of the alignments and misalignments between economic activity and tax contributions. Given that this was at the time of writing the best available source of "good enough" CBCR data, we decided to explore issues related to gathering it into a public civil society database. Below we discuss some of the issues that we encountered that may serve to inform further experimentation in this area.
Firstly there is an issue related to the discoverability of CRD IV data. Companies are required to make this information available, but there is currently no central point of reference or official aggregation mechanism for CRD IV data. Instead one has to go to search for this either on the web or on the websites of financial institutions. As a test we started with several lists of the top European banks 16 in order to see whether we could assemble a small pilot CBCR dataset -including at a workshop with a group of researchers, journalists, civil society organisations and open data activists, as well as with student groups at King's College London and Charles University in Prague. 17 Working from these reference lists, we devised several strategies for finding CRD IV data on company websites -including through targeted queries.
-CITYPERC WPS 2017/01-Once the relevant information is found, the next issue is machine readability. Often CRD IV is published in the context of company reports in PDF format, which means that additional work is required to extract structured data. In the workshop we experimented with several online tools to extract structured tables from reports in order to copy them into an online spreadsheet. 18 As CBCR information may potentially be spread across several different reports or parts of reports, further work is required to identify and extract relevant data.
Next there are issues related to the comparability of the data. Here we encountered numerous issues, such as:
• The lack of standardisation in the names of countries or regions (including contestation and different conceptions around what counts as a country), and/or in the degree to which subsidiaries are listed; • The variable use of groups of countries or regions for reporting purposes (such as "Channel Islands" or "Asia"); • Reporting by company rather than by country (including banks being listed in country columns, or listing multiple subsidiaries per country, which renders comparison more difficult); • The extensive use of "other" sections to describe different aspects of the operations of a group in a way which was not comparable; • The use of different currencies;
• Different descriptions and uses of similar metadata fields (which may carry slightly different meanings, depending on the financial processes and context of the company or group); • Missing and blank values; and • Lack of explanation where CBCR totals do not reconcile to consolidated group statements.
In order to mitigate some of these issues, we created a basic protocol for collecting and verifying data, based on the extraction of structured data, and the reconciliation of data fields with various relevant international standards (such as ISO standards for countries and currencies); units (e.g. thousands or millions); as well as reference fields (e.g. number of employees, tax paid, turnover, etc).
19 Through this process we wanted to facilitate a basic level of "data work" to harmonise the data we could obtain, whilst also keeping track of provenance (e.g. original URLs) and differences (e.g. fields that were reported by some multinationals and not others), and versions (e.g. original labels and metadata descriptions, original currencies, etc). This exercise serves to highlight some of the different issues that would likely be encountered in the assembly of a civil society database. As alluded to above, it also suggests that the purpose would not simply be to assemble and provide the best available public information about the economic activities and tax contributions of multinationals. A database could also serve to highlight what campaigners, civil society groups, public institutions and policy-makers can learn about the information about multinationals which is disclosed through various kinds of disclosure initiative. Furthermore it could also facilitate the coordination and documentation of different kinds of collaborative "data work" between diverse actors who share an interest in this information -which one of us elsewhere describes as a "participatory data infrastructure" (Gray & Davies, 2015 
Building a Pilot Civil Society Database
Based on our analysis in the previous section, we'd suggest the creation of a pilot civil society database drawing on CRD IV data in the first instance. Here one may draw on the emerging craft of designing and assembling socio-technical infrastructures to facilitate collaborative "data work", including the creation, assembly and use of public data -from data journalism projects such as the Guardian's The Counted 22 or
The Migrants Files; 23 to civil society projects such as OpenStreetMap, 24 OpenSpending, 25 OpenTrials 26 or a growing number of citizen data projects repurposing "born digital" data from devices or platforms to advocate for changes in what is officially counted (Gray, Lämmerhirt, & Bounegru, 2016) . As suggested above, CRD IV data is the closest to civil society and OECD recommendations, and there are already several years of data available to experiment with. It also poses a set of challenges related to discovery, machine readability and comparability which may also occur in relation to other relevant areas of data collection and publication. -CITYPERC WPS 2017/01-In particular, the CRD IV data might be used to experiment with designing processes to assemble and align data -including through crowdsourcing mechanisms, and features designed to facilitate collaboration such as version control and verification processes (to track provenance and check changes and additions to the data). The user stories that we have collected may serve as one starting point for the development of a pilot database, along with further research and testing. The user of participatory design and agile development methodologies may help to iteratively develop a pilot database in close collaboration with its users. Further development could proceed by identifying common ground between the most recurring and prominent analytical requirements and what is possible given the various limitations of existing CRD IV data. We suggest that particular attention should be paid to how the database might facilitate the assembly, collaboration and coordination between different "data publics" of multinational tax information.
While CRD IV data would serve as a good basis for an initial experimentation, the pilot should also be accompanied by further exploration of data issues in other fields -such as extractives transparency data, voluntary disclosures, the publication of national or regional OECD standard CBCR data, newly available beneficial ownership information, as well as other publicly available sources such as the ICIJ's Panama Papers and Luxembourg Leaks data. 27 This may include small scale initiatives in data collection and alignment, as well as in linking, connecting and reconciling different kinds of data. In the medium term, learning from the data issues across these different regions and sectors will help to inform the development of a civil society database which can accommodate and help to organise, keep track of and facilitate the analysis and use of heterogeneous types of information about multinationals from different sources.
A pilot database around CRD IV would provide opportunities for seeing what can be learned both from the data and about the data. On the one hand it would provide an unprecedented picture of the economic activities and tax contributions of multinational financial institutions with operations in Europe. On the other hand it would serve to highlight limitations and issues with CRD IV data, which in turn would suggest what is -and is not -currently possible to ascertain on the basis of this data, as well as feeding into ongoing efforts to shape what data is collected and reported. In relation to question of who would use the database and for what, further work could be done to identify, engage with and understand the needs of other potential users of a public database. The user stories are suggestive of how a variety of practitioners envisage the different "data publics" of a civil society database, but further work could be done to obtain a more granular picture of who might be interested in multinational tax data. One approach to this would be to build on existing research (e.g. Seabrooke & Wigan, 2016) to map the different actors with an interest in multinational tax. This could follow a similar approach to previous research to map "issue publics" and "data publics" in other areas, such as around budget data (Gray, 2015; cf. Rogers, 2013) . Further research could also provide a richer picture of analytical interests around the data (cf. De Renzio & Simson, 2013) , as well as how the database would feature in the different workflows and settings of different actors who would use it. Of course, a pilot database would also help to compare the interests of envisaged or imagined users with actual users.
In relation to the question of what should be included, arguably the biggest priority is policy and advocacy work to support public CBCR data released in accordance with the civil society and OECD proposals. The current frontier is ongoing work around the national and regional implementation of these proposals. Collaboration around transparency rules, norms and practices across sectors and data types (e.g. natural resource transparency, open contracting, public spending data and beneficial ownership transparency) may also help to expedite convergence and consensus around common standards and disclosure rules, as well as creating opportunities for other data sources which may be added to a global database. As well as bridging between policy and advocacy work around tax justice and other transparency areas, there may also be opportunities to build on global momentum for open data -from the UN's "data revolution" and the emphasis on data in relation to the Sustainable Development Goals, to open data initiatives around the world -such as the activities of intergovernmental organisations such as the World Bank; transnational and multilateral fora and initiatives like the Open Data Charter, the International Aid Transparency Initiative (IATI), the Open Government Partnership (OGP) and the European Union's open data initiative; as well as national, regional and local open data initiatives around the world.
Finally, in relation to the the question of how data should be published, from the previous section it is clear that researchers, practitioners, policy-makers, public institutions and civil society groups should work together to push for data which is discoverable, reusable, machine-readable and comparable. This may include collecting and publishing machine-readable data through a single point of reference on official websites, rather than publishing data as part of existing company reports in PDFs scattered across the web. In accordance with open data principles, information should also be published using open licenses in order to facilitate re-use. 29 The more substantive challenge is alignment around common definitions, standards, identifiers data practices -which will entail the creation and adoption of shared understandings of countries, companies, currencies and other elements that will be included in the 29 See: http://opendefinition.org/ -CITYPERC WPS 2017/01-database. Here we may heed recent calls for convergence around unique identifiers (e.g. Davies & Gower, 2016) . This may entail changes not only in how data is published, but how it is created by multinationals in the first place. As with all shared practices of classification and standardisation, this will entail not only technical, but also social and political work (cf. Bowker & Star, 2000) . The nature and focus of this social and political work may be determined by further study of not only how relevant data is currently created, but also an engagement with ongoing national and international efforts to create common data infrastructures, shared standards and reference lists that cut across different domains of data creation and use. 30 These should be considered not just in terms of technological innovation, but also in terms of broader public deliberation and engagement around what public data infrastructures should do.
We hope progress in each of these areas will continue to be advanced through collaborations between tax justice campaigners and open data advocates -as well as associated journalists, researchers and practitioners -as we have sought to facilitate through the Open Data for Tax Justice Initiative which has made this report possible.
